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being built for (he Canadian Niagara Falls Power 
Comvany, has attracted but little attention outside 
01' the electrical world. 
By far the most conspicuous object in the excellent 
exhibit made by the General Electric Co. in the Elec­
tricity Building at the World's Fair, is a model of one 
of these dynamos. It is built exactly to full size and 
gives an impressive idea of the vast proportions of the 
machine. It is so large that the base upon which 
it stands is high enough to provide a reception room 
for guests, the walls of which are covered with iramec\ 
illll::;(rations suitable to time and place. It will be re­
membered that in the dynamos on the American side 
of the Falls the armature was placed centrally and 
was stationary, while the field, which was of what is 
lmown as the umbrella type, was in the form of a 
covered cylinder, and revolved on the outside of the 
arm'ature. In these larger dynamos the armature is 
on the outside and is stationary, the field revolving 
within it on a central shaft. The generator, which 
if of the alternating current type, has twelve poles 
and revolves at 250 revolutions, the current being gen­
erated at a pressure of 12,000 volts. It can readily 
be understood that the dimensions of the various parts 
of this machine are very large. Thus, the shaft has a 
general diameter of 14 inches and is enlarged to 16 
inches at the hub. The revolving field is 12 feet 4 y� 
inches in diameter, and the armature has an external 
diameter of 17 feet and a total depth of 10 feet 3 
inches. It weighs about 115,000 pounds . . The general 
arrangement of the intake canal, penstocks, wheel pit, 
turbines and tailrace, will be siml1ar to that of the 
Niagara Falls Power Plant. The penstocks will rach 
have a diameter of 10 feet and the depth to the bot­
tom of the tailrace is 168 feet. The first installation 
of this plant consists of five of these machines; but 
thc IJ11ilding is laid out for a total of eleven, mahing 
an aggregate normal capacity for the whole power 
station of 110,014.9 horse-power: 
SALT. 
By Prof. CnARLEs W. SUPER. 
IGn:HYHoIJY knows the lines in Lucile in which the 
author declares that "civilized man cannot live with­
out cooks. " He also proposes the query whether there 
i� any man in the world who can live without dining. 
The assertion is true only with important restrictions; 
for it will not be contended by anybody that every 
person who cooks is a cook, any more than it would be 
affirmed that every one who paints is a painter. The 
interrogatory may be frankly answered in the nega­
tive, since the great majority of mankind does not now 
dine and .never has dined. They eat when they have 
food, and when they have none they do without. If 
we call this spasmodic way of supplying the interior 
department with materials for slow combustion, quad­
rupeds may be said to dine with as much propriety as 
homo erectus. If our poet had asked the question, 
Where is the man, civilized or uncivilized, who can 
live without salt? every one of his readers would prob­
ably have replied unhesitatingly, "He does not exist." 
It is doubtful, too, whether he ever existed. It is as­
serter! by competent authorities that terrestrial as 
well as marine life is conditioned upon the consumption 
of salt. The position is hard to prove or disprove, as 
experiments that would give trustworthy results are 
almost impossible. It seems, however, fairly well es­
tablished that man at the present day, no matter what 
his rank on the staircase of social progress, can not, 
(1r, at least, does not, live without this substance. 
What history has to say will be given below. That a 
historical record and an established fact are not inter­
changeable terms is, however, to be premised. Not only 
has this mineral been found in close proximity to al­
most every locality inhabited by man, or at least 
within his reach; it is sought with almost equal avir!ity 
by brutes. Most domestic animals are particularly 
fond of it. It is said to be fatal to some kinds of birds, 
though barn-yard fowls consume it without injury. 
The herbivora have an especial liking for it, whether in 
their wild state or domesticated. It is well known 
that the various salt licks in the United States were 
favorite places for ambuscades, and that both Indians 
and whites used them for the purpose of destroying 
the deer, buffalo and other animals that habitually re­
sorted to them. Probably the most famous of these 
::;alt springs, or licks, as they are generally designater!, 
is the Big Bone Lick, in Boone County, Kentucky. 
Prof. Shaler in his history of the State says: 
"Not only do we find the bones of animals which 
occupied the country when the whites first came to it­
t he buffalo, the elk, the deer, etC. -but also deeper in 
the mire, or in portions that indicate a greater an­
tiquity, great quantities of the bones of the fossil ele­
phant, his lesser kinsman the mastodon, the musk-ox, 
an extinct long-legged buffalo, the caribou or American 
reindeer, and various other creatures which dwelt here 
in the time when the last glacial period covered the 
more northern regions with a mantle of ice." 
The number of animals buried in the swampy soil 
ahout this lick is enormous. Many of them, in their 
eagerness to get at the brine, rushed beyond their 
depth, and before they were aware of it were borne 
down by their own weight until they were unahle to 
extricate themselves, and so died of starvation. Others 
were probably pushed forward by those that crowded 
on from behind and trodden into the soft earth, where 
they died of suffocation. The locality was equally 
fatal to small and to large ;wimals. How many years 
or cycleR ago thiR (leRtrurtion began we have no meanR 
of knowing, but that it continuml to comparatively 
recent times is extremely probable. 
Let us now examine some evidence which goes to 
show that man has lived without salt. Sallust in his 
"History of the Jugurthine War" says the Numidians 
live chiefly on milk and tfte flesh of wild animals, and 
that they use no salt or other relishes. Not only is 
the time to which the historian refers comparatively 
recent, but he has the reputation of carefully verify­
ing his facts. His statements, therefore, carry great 
weight. ' It is held, moreover, that the Finnish name 
for salt is derived from an Indo-European root. If 
this view is correct the inference is natural and legiti­
mate that the Finns did not know this commodity 
until they came in contact with Aryans, probably 
Slavs, from whom they got both the name and the 
thing, or rather the thing and the name by which 
they heard it called. In the Odyssey the renowned 
seer, Teiresias, directs Ulysses to travel until he comes 
to "men who know not the sea neither eat meat flavored 
with salt." Pliny supposes the Epirotes to be meant by 
this passage. But the point of chief interest is that to 
the Homeric Greeks a saltless people were supposed to 
live somewhere in the interior and in the most primi­
tive condition. The poet, instead of naming a dozen 
points of difference, with epic prolixity, in life and 
usage between his own nation and this far-off tribe, has 
selected a single characteristie as sufficiently explicit 
for his purpose. Tacitus relates that toward the close 
of the first Christian century a great battle was fought 
between the Hermanduri and the Chatti for the posses­
sion (ff a river boundary, a salt-producing stream, be­
cause both parties believed that at this place heaven 
was especially near and. that nowhere else could they 
address their prayers (0 the gods in such close prox­
imity. There is reason to believe that this river was 
the Werra. On its banks, near the town of Salzungen, 
saline springs have been known from time immemorial 
and are still in use., The historian further relates that 
:-alt was produced ncar the river and in the contiguous 
forest, not, as elsewhere, by the evaporation of sea­
water, but by pouring brine over a pile of burning 
wood, with the result that the salt was preCipitated 
as a consequence of the struggle between the two ele­
ments, fire and water. Evidently the sacred character 
that was supposed to attach to this sal ine substance 
was due to the belief held by the natives that salt 
was always a product of the sea, except by the special 
interposition of the gods, as in this case. That they 
had contracted a lildng for salt elsewhere in their 
'wanderings may be taken for granted. 
Salt is now produced in many parts of Germany, 
but its existence in any form was not known at this 
remote period. The article produced in such a singular 
manner must have been very impure; but the palates 
of the primitive Germans were much less sensitive 
than those of their modern successors. At a later 
period the Alemani and the Burgundians are said to 
have frequently slriven in battle for salt pit s or saline 
springs claimed by both; but the region can not be 
definitely located. The record is chiefly interesting 
when taken in connection with the preceding and 
others of a similar character as showing the high 
.value placed upon this substance by peoples that had 
hardly made a start along the highway of civilization. 
'With respect to the above-mentioned method of maKing 
an impure grade of salt, it is worth noting that it is 
also spoken of as employed elsewhere. Varro had 
heard of a region where the inhabitants knew no salt, 
but used instead as seasoning a kind of salt coals which 
they obtained from burning wood. The same method 
and the same substitute for real salt are also reported 
ab employed by some of the natives of Spain. Pliny 
devotes a good deal of space in his "Natural History," 
that storehouse of information and imagination, to the 
consideration of salt. He enumerates somewhat in 
detail the different places in almost the entire known 
world where it is found, describes the various methods 
of its production, notes the fondness of cattle for it, 
and adds that when mixed with their food it Increases 
the quantity and improves the quality of the cheese. Ac­
cording to him, Ancus Martius, the fourth king of Rome, 
estabJished the first salt works, and the Romans per­
form no sacred rites without -mala salsa. By the Romans 
salt. was regarded as almost the staff of life, and the 
salt-cellar was preserved in families because it was 
supposed to have a quasi-saued character. In one of 
his Odes, Horace tells his friend, Grosphus, that the 
man who enjoys life is he whose father's salt-cellar 
gleams on his table. In a satire by the same poet, the 
rustic sage informs the epicure that bread with salt 
will appease his growling stomach, and advises him to 
spurn dainty viands. The cognomen Salinator, borne 
by a member of tbe Livian gens. came into prominence 
for two reasons. The first who received the appella­
tion is said to have imposed a new impost on salt. He 
is further distinguished for the magnanimity he dis­
played in laying aside his private grudge against the 
other conSUl, Claudius Nero, for the good of the com­
monwealth. The hearty co-operation of the twe .com­
manders-in-chief and their armies led to the death of 
Hasdrubal and the complete Jestruction of his army. 
Wherever a system of taxation is framed with a view 
to raising tbe largest possible revenue, the heaviest 
burden falls on the necessaries of life. From almost 
time immemorial salt has ha(\ to bear a disproportion­
ate share of this load. It is probable that in ancient 
times all regularly organized governments derived 
some revenue from this commodity. In Italy, as we 
have seen, the beginning was made long ago; though 
the d8tails an, lacldng. In that country it is still a 
governm ent monopoly. The profits realized are about 
1':::00 1)('1' fOent. ancl its cost is almoRt prohibitive to tbe 
VNy poor. 8(1('h a (lelieae,y do th"ir children eonsider 
it t hat if they are allowed to choose between sweetmeats 
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and salt they lalw tile Jalter in prefercm'e. That a 
more liberal use of salt would improve the healUl awl 
sanitary condition of this class hanlly admitii oi a 
doubt. 
It is safe to say that no article of consnmvtion 1m" 
been so ruthlessly exploited by governments to tile 
detriment of. their subj ects as this one. Taking advan­
tage of the fact that it is a necessary (,OlH'olllitallt 
of the food of man and beast, they have made it all 
important source of revenue because its paymenl cOllld 
not be evaded. In France, under the ancient regime, 
the tax on this article differed a good deal in (he dif­
ferent provinces, but its transportation from one iulo 
another was prohibited. Its manufacture was also 
llmitea, and that which was produced by natural 
evaporation on the coasts was thrown back into tlw 
sea by the fiscal agents. While the price was enormons 
the great majority of the citizens' were not allowed to 
buy as small a qual:tity as they chose; they were COIl!­
pelled to pay for a certain amount conditioned n]Jon 
the size of the family. On the other hAmel, cerlaiu 
privileged persons received all the salt they wanted 
gratis; or, if they preferred, they had the vrerogali V(' 
(;1 receiving money in lieu thereof. The king did not 
dil'ectly control the salt monopoly. He acted througll 
an association of revenue farmers who paid into the 
fisc a fixed sum, after which they had the legal right 
to exploit their helpless victims to the ntmost. They 
possessed police powers and used them unmercifully. 
Evasions of the salt laws were rigorously punished by 
the judges, who were almost always hand in glove with 
the salt-farmers. Every year for nearly two centuri�s 
there were from two to three thousand arrests. Tho;;e 
who were found guilty were subjected to fines, to the 
lash and to the galleys. In case of a beconei convic­
tion they were sometimes hanged. The peasant was 
prohibited from using salt a second time. The lJrine 
from meat or fish had to be thrown away; it eould 
not be used in the kitchen or taken to the stables [or 
the cattle. It was illegal for any one to make sail 
from sea-water even for his own use, and equally 
illegal to water animals with natural brine. To vre­
vent tanners and leather-dressers, who employed salt 
in their industries, from putting it to any other use 
the salt-farmers often pOisoned it. Owing to the large 
number of different governments in Germany, anrl 
owing to some divergencies in matters of int ernal a(l­
ministration, one can not mal{e a statement on Ihis 
jJoint that is applicable to the entire eountry. Bul 
in view of the strong inclination of many of the Gl)r­
man monarchs to ape French customs, especially I hr> 
!Jad ones, it is safe to say that the salt mono]Joly i n  
the empire was quite a s  oppressive as i n  France. It 
may be added that on the whole the French peasant 
was not as badly treated as his German brother; the 
former first shook off much of the bErden by drastic 
means from causes tbat need not be considered here. 
So late as 1840 a sort of salt conscription was enforeed 
in Saxony which required each family to buy a certain 
quantity of it and prohibited its sale to a seconr! party. 
In Prussia a similar regulation was abolished in I S I (j. 
Salt was a government monopoly in the greater var! 
01 Germany until 1867, as it still is in Austria, Italy 
and some other countries. In Austria all salt wor]{o 
belong to the government; such was also the case ill 
some other south German states until recently. It 
likewise owns all salt-yielding territory. At vreselli. 
there is a general revenue law for the empire an(l u 
duty on the foreign product. It is therefore a gooel 
deal cheaper in the German than in the Austrian em­
pire.  While it' is doubtful whether any article of eon­
sumption has so long afforded governments a means or 
o]Jpressing their subjects as salt, and while i t s  hi;;tory 
makes an interesting though rather gruesomc chaJlI cr 
in political economy, it is, nevertheless, unfair to judge 
the ruling powers of the past by contem]Jorary ;;taml­
ards. Until comparatively recent times economic law..; 
were so little understood and rulers were always HO 
hard pressed for money that they were constl'ainerl Lo 
resort to such measures for raising revenue as prom­
ised the largest and most certain returns. In I he na­
ture of the case a commodity in sucb demand a;; ;;ait 
had to bear a disproportionate share of the ]Jublic bur­
dens. Cruel and inhuman methods of legal ]>1'o<:<:dllr" 
were the order of the day, and those who suffered [rom 
it did not themselves lmow any better .way of attainillg 
the ends in view. It is greatly to the credit of tho 
English people that their jury system did mueh to 
mitigate the penalties to which many a transgn'ssor 
against the revenue laws as against other law;; mad" 
himself liable. Though juries coulr! not eiJallgc llie 
status. they refused to convict when the penally lOeem­
ed too great for the offense. 
The United States has never colleded revrmne [rOJll 
salt, but when provision was made by Congres;; 1'01' 
the government of the Northwest Territory and 1'01' 
the sale of lands therein, it took care to reserve th(l 
salt licks, apparently fearing that they migbt lJe m�l(le 
a means of extortion to the consumers of this illrlis­
pensable article of diet. One section of the act of Con­
gress reads: 
"That a salt spring lying upon a creek which emvtil's 
into the Scioto River, on the cast side, together with as 
many contiguous 88ctions as shall be equal to one 
tGwnship, and evili'y other salt spring which may be 
discovered, together with the section of one mile square 
which includes it, also four sections at the center of 
every township, containing eaeh one mile square, fhat 
. shall be reserved for the future disposal of the United 
States; but there shall be no reservation except for 
salt springs, in fractional townships, where the frac­
t.ion is less than thn,(,-ronrths of a township." 
We read of lJloody battles between Germanic tribes 
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for the possession of salt springs, and the inference 
i::; perfectly fair that the rumor of very few has come 
down to us by means of the written and the printed 
page. In the new world rival Indian tribes in like 
manner often contended fiercely for the same flowing 
treasure. Here too we find a repetition of the nomen­
clature of primitive Europe. There are several salt 
rivers in the States formed out of the Northwest Terri­
tory, besides salt creeks, salt licks, and other names, 
due to the presence of natural salt. The number is 
doubtless very much larger than the list given in 'the 
ordinary gazetteers, as the insignificant ones are not" 
llJentioned. 
Although there are few regions in any part of the 
world in which there are neither saline springs nor 
deposits of rock-salt, it is probable that the Aryan 
name was derived from the sea and that the first s'alt 
was obtained from it by natural evaporation. In 
Homer als means both salt and the sea; or perhaps 
it would be better to say that salt is named from the 
::;ea because. the saline property of sea-water is its most 
::;aUent characteristic. The designation als is more 
particularly applied to that part of the sea which is 
lwar the land, as also to its bays and inlets, those parts 
with which man in the nature of the case was most 
fa,miliar. In the Roman territory there existed in an­
cient times a Via Salaria, or Salt Road, which extended 
from the territory of the Sabines to the mouth of the 
Tiber, along which these people were permitted to 
transport salt for domestic use from the Mediterranean 
through the Roman country. The early Italian/! were, 
therefore, also dependent on the sea for their salt. It 
is noteworthy that Homer does not mention salt as 
employed in connection with sacrificial ceremonies. On 
the other hand, Virgil speaks of it as in regular use 
among the Romans, as do also other writers. While 
it is always unsafe to base conclusions on the evidence 
of ::;ilence, another ancient author quoted by Athenams 
::;ay::; that in former times the Greeks burned the sacri­
Heial parts of .anima1s without salt, and that the cus­
tom continued into later times in conformity with the 
aneient practice. Here then we have Homer's silence 
supplemented by positive testimony. It is well known, 
moreover, that all peoples are more conservative in 
religious usages than in any other. The adhibition of 
sa It, the rnola salsa of the Romans, seems not to have 
been borrowed from the Greeks, as were so many of 
t heir religious ceremonies. Like the Romans with 
their salted meal, the Hebrews were careful not to 
omit salt from their sacrifices, though the former may 
not regularly have put it on the flesh of the slain vic­
tims. In Leviticus we read: "And every oblation of 
tlly meal offering thou shalt season with salt, neither 
�halt thou suffer the salt of the covenant of thy God 
to be lacking from thy meal offering; with all thine 
oblations thou shalt offer salt." From this command 
it may be inferred that salt was a part of bloody sacri­
fices as well as of those of the fruits of the earth. 
In Germany there are many place-names that contain 
the Keltic root hal which seem in some way to be con­
IlPcted with sodium chloride. The best Imown of these 
is the city of Halle on the river bearing the Teutonic 
allllellation, Sa ale. It is not easy to see how this 
double designation originated and conjectures are fee-
1'le arguments. There is no doubt, however, that Halllj 
got its name from the salt springs near it. In the same 
country there were anciently :;;everal rivers called Sala 
on the banks of w'lich salt works bearing the name 
Hall were planted. Besides the Halle already men­
tioned there is Reichenhall in Bavaria, Hallein in Salz­
b\lrg, Hall in Tyrol and in Swabia, as also Halen in 
Brabant, and others. In Czech there are likewise a 
number of words containing the radical hal that have 
nome connection with salt. This root is still distinctly 
preserved in the Welsh "halen," salt. In some of the 
Keltic dialects, hO'.','ever, the initial h is' represented 
by s. 
In England there are a number of inland towns to 
the names of which the suffix wich, from the Norse 
lvie, a bay, is appended. This seeming absurdity is 
easily understood when we remember that a wych­
house or wickhouse and a bayhouse came to be regard­
ed as synonymous terms, and that wychhouses were 
ei'ected where salt was prepared from brine, though 
they might be far from a bay. In the same way a 
coarse kind of salt came to be called baysalt from its 
similarity to the crude article of primitive manufac­
ture. The wics in Essex were probably the first locali­
ties where salt wor){s of the rude original type were 
erected. t\ccording to Isaac Taylor, the Domesday 
Book gives the names of three hundred and eighty-five 
lllaces in Sussex alone where salt was made. The 
number seems incredible and may be a misprint; but 
the general fact is well established. 
In Great Britain, as on the Continent, salt was ob­
I ained before the advent of the Teutons or the Romans. 
Here, too, we find our guide in the syllable "hal," 
which occurs in place-names in Carnarvon, in Hamp­
shire, in Lancaster, and elsewhere. Plutarch has left 
upon the record some evidence that points to a period 
when salt was practically unknown in Egypt. He says 
the priests will permit no salt upon their tables, will 
not address a pilot because of his occupation at sea, 
and that they also eschew fi:;h for the same reason. 
Another passage seems to modify this strong state­
elent to this extent that the 1'') are certain times whnn 
the priests do not partake of salt for the reason 
that it increases the desire for food and drink 
All Greek evidence on such points is. however, of small 
value, since to the Greeks Egypt was at all times a 
wonderland where the most singular and unique cus­
toms prevailed. Long before Plutarch's time Herodo­
tus. reported to his countrymen that the people of the 
Nile valley did everything different from his own 
countrymen. A special ceremony or a custom observed 
only on particular occasions was easily perverted to a 
general usage by persons who had merely a superficial 
knowledge of the conditions. 
Northern. Africa has from time immemorial been a 
great storehouse of salt. Thebes in Egypt was the 
starting point for caravans that moved across it toward 
the west, perhaps as far as the Niger. Herodotus re­
lates that a ten-day journey from the city heaps of 
the mineral lie in large lumps upon the hills and that 
from the tops of these hills nalt water gushes forth. 
It is in this region that tho Ammonians dwell, in 
whose district is the celebrated temple of Jupiter Am­
mon. The oasis is the bottom of what was once a salt 
lake or part of the sea and still has many salt springs 
in it. The soil is also impregnated with salt, although 
there is no scarcity of fresh water. It is probable that 
the chemical compou'nd known as sal ammoniac gets 
its name from this region, either because it was first 
manufactured here or because it was found here in its 
natural state. 
In many parts of northern Africa, often at long dis­
tances from the coast, salt occurs in great abundance. 
Though there is generally stone in plenty, the inhabi­
tants in some places use blocks of salt for constructing 
dwellings, since it is easier handled and there is no 
danger to be apprehended from rain, which rarely falls 
in this part of the world. The salt blocks employed 
for this purpose are, however, not pure. They are 
cemented with mud, probably owing to a scarcity of 
Erne. Some portions of the Sahara are covered with a 
crust of salt to such an extent as to give long reaches 
the appearance of being covered with a recent fall of 
snow. Some of the statements of Herodotus and other 
ancient writers are perhaps exaggerated, but many of 
them are corroborated by recent explorers. M. Dubois 
ill his work "Timbuctoo the Mysterious," affirms that 
salt is as highly valued as ever in this part of the 
world, in spite of its great abundance. He found salt 
mines in the heart of the deEert near a place called 
Thegazza. For the Soudanese, salt has from time im­
memorial represented, and still represents, the princi­
pal article of commerce and their most precious com­
modity. The long depression in the western Sahara 
bearing the name of El Djouf is a vast mine of rock 
salt.' The salt mines of Thegazza were abandoned in 
the sixteenth century for those of Taoudemi, nearer 
Timbuctoo. The same explorer reports that even here 
the houses are built of rock salt and roofed with camel 
skins. Under a thin covering of sand the mineral is 
found in clearly marked layers. It is dug' out in large' 
lumps and trimmed down to blocks about three and a 
half feet long by one and one-fourth feet in breadth. 
It looks like bars of red or gray-veined marble, and as 
tlJey come out of the mine they are stamped with the 
trade-mark of the different contractors. At Timbuctoo 
they are embellished with designs in black paint and 
the name of some venerated chief is written on them 
in Arabic characters. They are then bound round with 
thongs of raw leather so arranged as to hold the parts 
together in case of fracture. The densest and whitest 
blocks are most in demand, those veined with red be­
ing of an inferior quality. Timbuctoo is the entrepot 
of the whole region lying southeast as far as Lalw 
Chad. There is nothing that the Soudanese possesses 
that he refuses to part with for a lump of salt. To 
these people it is more valuable than ?;old itself. 
In ancient as well as in modern times the partaking 
of salt with another person W3,S regarded as the sym­
bol of friendship aDd hospitality. Among the Slavic 
peoples it is still the custom to welcome the stranger 
with a proffered gift of salt and bread; while in cases 
of dispute the Arab is wont to appeal to the bread and 
salt he has eaten with hjs adversary as proof of sincer­
ity. The advice embodied in the injunction, "Before 
you mal{e a friend, eat a bushel of salt with him," has 
teen proverbial from the remotest times. Both Aris­
totle and Cicero refer to it as current in their time. 
An ancient commentalor on Homer says that salt is 
regarded as the symbol of friendship, par exoellence, 
either because it was offered to guests before anything 
else, or because salt more than any other substance is 
a prophylactic against decay. In Numbers certain of­
ferings are enumerated as constituting "a covenant of 
salt for ever befor0 the Lord unto thee and thy seed 
with thee." Perhap� the custom of handing down the 
salt vessel from g'meration to generation in Roman 
families has some connection with the idea of incor­
Iuption. 
The word "salt" has impressed itself on our language 
in a curious way in our term "salary." So necessary 
did the Romans consider salt to the efficiency of their 
armies that each soldier was provided 'with a spe.cial 
ration of it, or with the means of providing it. Th is 
stipend was called salariunl argentu,rn. Civil officials 
or military officers when traveling in a civil capacity 
were also provided with this ration of salt. In later 
times, when the commodity was no longer difficult to 
obtain, money was paid in lieu of salt, but still ostensi­
t,ly for the purpose of providing the same article. Gen­
er'ally, however, the allowan�e was sufficiently liberal 
10 purchase a good many things besides sodium chlo­
ride. In time salt-money in ancient Rome came to be 
a8 comprehensive hS "stationery" in the phraseology 
of our home-grown legislators. The officials received 
no salary, yet the unfortunate provincials would gener­
ally have been glad to pay a definite amount rather 
than the presents (?) and perquisites which they were 
called upon to provide. A salary usually means a fixed 
sum, but there never has been framed a clear definition 
of "necessary expenses."· 
As indicated above, it is btill a mooted question 
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\',ohether the consumption of salt is essential to the 
maintenance of animal life. if, a::; i::; uow geuerally 
held, marine fauna antedated all others, it i::; rea;';OH­
able to suppose that the prinCiple of atavi::;m wonld 
never carry living bemgs beyond a natural fondness 
for and even the necessity of consuming saline matter. 
On the other hand, it is maintained by some competent 
authorities that a sufficient quantity is taken into the 
system by the herbivora to supply all natural require­
ments. From these it passes into the bodies of the 
carnivora. Those who insist that sufficient salt i::; talwll 
into the animal body indirectly with the food ar(� 
equally positive that the excessive fondne::;s for it ex­
hibited by most men and some other animals i::; tho 
result of a perverted taste. They cite as a parallel 
case the eagerness with which dogs and other brutes, 
to say nothing of human beings, devour sweetmeats, 
as evidence of a vitiated taste that readily result::; in 
more or less serious harm. Certain it is that no min­
eral substance has ever b.een so eagerly sought a::; an 
ingredient of food and it is probable that the quant ily 
consumed is on the increase. Bu t whether Hnimal life 
is possible under conditions where salt is wholly ab­
sent can, in the present state of our knowledge, he 
neither categorically affirmed nor positively denied.­
Popular Science Monthly. 
NITROGEN-GATHERING HACTERIA.* 
By JOHN R. CAIN. 
SINCE the earliest applications of chemistry to agri­
culture, man has been confronted with the nitrogen 
vroblem. Chemical analysis had not long been applie(1 
to agriculture until it was known with a fair degree 
of definiteness that certain inorganic elements must be 
present in the soil as a prerequisite to plant life. 
Among these elements nitrogen was found to be one 
of the most important, and the attention of scientific 
men was thus at a comparatively early period directed 
to the necessity of finding abundant supplies of nitro­
gen compounds capable of use as fertilizers, and to IIW 
necessity of conserving the nitrogen compounds al­
ready present in the soil. It could be seen that at no 
distant date the existing nitrogen supply would 1m 
depleted, for it was found that plants were unable to 
assimilate the nitrogen of certain compounds. In gem­
eral, experience show�d that the nitrogen of complex 
organic bodies, as well as elementary nitrogen, wac; 
incapable of assimilation by growing plants. So far 
as knowledge then was concerned, man's one source oj' 
nitrogenous fertilizers was found in the depo::;its of 
mineral nitrates which have been formed at vario\l!O 
times and places, notably at Chili, by natural pro· 
cesses as yet but little understood. Eyidently, these 
deposits were of limited extent and chemist::; and 
others were soon brought face to face with the (1ue::;­
tion, After the nitrate deposits are exhausted, whero 
shall the farmer obtain his nitrogen?' It was recog­
nized that this was a question of vital importance, for 
the cycles of nitrogen in nature are such that the 
nitrogen given to the soil as nitrate returns ultimalely 
to the elemental state-that is, adds itself to the nitro­
gen of the air, so that as far as all agencies then 
known were concerned, nitrogen tended constantly 10 
assume forms unavailable for life pr,ocesses. Unless 
means could be devised to cheaply reconvert the at­
mospheric nitrogen into assimilable forms, it was 
evident to the scientific men of a few years ago thal 
the world would soon be threatened with nit rogen 
starvation. It was this idea which stimulate<l til" 
scientific thought of the day to attack what seemed a 
problem well-nigh incapable of solution, for the cle· 
ment nitrogen is an extremely inert substance wb icl, 
is most stable in the uncombined state, an 11 a ll at 
tempts to get it in a form available for vlant food at 
a price at all reasonable, seemed futile. Perhap::; tho 
most practica1Jle solution offered was that of Crookes, 
who proposed to convert the nitrogen of the air into 
nitric acid by the agency of the electric spark This 
is a reaction which may be brought about fairly read­
ily, and with cheap sources of current would perhalls 
prove practicable. 
But in the meantime another solution of the vexing 
problem came to light, and from an entirely diffflreul 
quarter of the scientific world. Here, as is orten tho 
case, practical use had long been made of the agency 
before its scientific bearing or explanation were prop· 
erly known; for many years' experience had taught 
farmers that a certain succession of crops gave the 
best results. Notably, certain crops following clover 
and other plants belonging to the Legurninos(/I family 
were found to succeed unusually well. Naturally, OJI 
the advent of agricultural chemistry, an eXlllanal iOll 
was sought. Repeated analyses showed the benefits of 
this rotation to be directly traceable to the increased 
stores of nitrogen placed at the disposal of the benefit­
ed crops. Very evidently, then, plants of the LCfj'1t­
rninos((' type were in some way able to render avail­
able nitrogen which wonld otherwise be unavailable, 
Further investigations showed that this nitrogen came 
neither from otherwise unavailable forms in the ::;oil, 
nor from nitrogen compounds, such as ammonia, in the 
air. It could, then, only come from the nitrogen of 
the air, and' the problem was to find by what agency 
this feat, so difficult to perform by purely chemical 
means, was accomplished. Was the nitrogen fixe<l 
during the life process of the plant, or was it fixed by 
"utside sources, or by the two working in conjunc­
tion? The immediate agency of fixation was soon 
found, and to a consideration of this we now turn, 
leaving open, as it now is, the answer to the last 
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